Group CMB-11 was assigned the overall management because the decontaminationcf TA-21 was considered W be the final step in the new plutoniwn facility (TA-55) construction project. The 4.46 million dollars allocated for the decontamination were part of the line-item construction funds for TA-55. 'lhegroup also provided the project manager and par~time support from individuals knowledgeable about each roan or process.
Group H-1 contributed experienced decontamination personnel who performed glovebox removal operationa and directed subsequent decontamination work as well as the personnel required to provide health physics support.
Group ENG-1 provided an engineer to assist in planning the project and to coordinate the craft and equipnent support required of the Zia Company, the DOEts maintenance contractor at IxIs Alamos.
The Zia Company assigned a full-time field engineer to work with the management team and to direct work performed by Zia Company personnel.
A Health Division Task Force was created to ensure that all aspects of health and safety were considered. Disciplines represented on the task force were health physics, safety, industrial hygiene, waste management, and environmental surveillance.
Weekly management tean meetings were held to discuss progress and to schedule mrk assignments for the followingmonth.
II. HISTORY OF DP SITE
The DP Site Plutoniun Facilities replaced the original D Building Plutoniun Facility in the LOS Alanos Technical Area (TA-1). Most of the facilities were constructed in 1944-1945 by moving in used warehouses and installing necessary equipnent ( Fig. 3) .
Basically, the facility provided the capability to produce metal and alloys of plutoniun and other transuranic elements from nitrate solution feed stock; to fabricate these metals into precision shapes; to provide and install protective c1addings: to measure the chemical and physical properties of these metals and alloys: and to permit recycling of scrap or materials used in experiments so that these materials could be reused rather than discarded.
Additional safety and effluent treatment features were soon required as control systems and safety standards changed. Some of the major changes or additiona between the evolution and retirement of the site were the following.
. . In 1949, plutonium gloveboxes were connected with short pass-throughtunnels. Washing would also be a slow and hazardous process.
The equipment used for the washing is shown in Fig.   7 .
The first 20 gloveboxes available for experimental decontamination were subjected to numerous wash-rinse cycles (Appendix A). Between cycles, the plutonium levels remaining in the box were measured by NaI surveys and the change in measured plutonium content was compared to the quantity of plutonium measured in the wash-rinse solution.
Some of the information gained from washing opera- 
B. Glovebox Separations
Another early concern about glovebox removal was that separating the individual gloveboxes would be difficult because several boxes were large and in sane cases wcrking space was limited. Portable collapsible plyvmod and plastic tent enclosures separation. Careful planning and thorough instruction of each member of the glovebox separation team resulted In such a successful operation that use of the air lock and tent was eliminated for the remaining 120 glovebox and 16 conveyor tunnel separations ( Fig. 8 ).
c. ContaminationHistory
During the early stages of the operation,past Removal of process equipnent such as chilled circulating water system piping, industrial liquid waste lines, vacuum lines, and air exhaust systems presented few difficulties because most of the pro-7 cess piping was exposed in the building basement ( Fig. 11 ).
Because of the ample wcrk space and the ability to remove wall sections under the material con-ve~.r tunnel ( Fig. 12 ), gloveboxes and conveyor tunnels were easily separated for removal. Approximately il~m of gloveboxes and 4Q m of conveYor tunnels were removed. The conveyor was separated into seven sections for packaging and storing as retrievable waste.
The remaining process utility lines and the process air exhaust were also r~oved ( Fig. 13 ).
Water lines, compressed air lines, etc., were removed to the basement and capped. The room air .. ..
-. me gloveboxes were also more difficult to remove than those in Ruilding 150. They were larger, had more external equigrnent connected to them, had larger openings at the separation points, and (particularity in Room 500) had less space between boxes ( Fig. 22 ).
l%e material conveyor tunnels presented new problems in that there were interconnectingtunnel systems ( Fig. 23 ) and there were fewer gloveports for cleaning and inspecting. In one case, a section 18 m in length was disconnected and lowered for further separation into shorter lengths at floor level.
Removal of equipnent, gloveboxes, and conveyor tunnels was followed by removal of surface contamination. The task was complicated by many coats of paint applied to contaminated walls and floors during the 33 years of use. Alpha survey instrumentation wuld not detect plutonium through the paint, yet the background was too high for gamma radiation surveys to be meaningful. It was only removal of utilities.
after removal of the concrete floor surface and removal of plaster from the more highly contaminated walls (Fig. 24 ) that the ganma survey instruments could be employed. After pipes in the room trenches were removed, the trenches were decontaminated to a no-swipe level and filled with concrete.
The perimeter utility tunnels were decontaminated by removing highly contaminated lines, i.e., vacuun, liquid waste, and circulating water lines.
All other lines were isolated, sealed, and abandoned in place because the tunnels could not have been totally decontaminated without destroying the integrity of the building. Cranped working quarters with limited egress were thought too hazardous to warrant additional decontamination effort. Al1 entrances to the tunnels were eliminated by filling the openings with concrete except at the north and south ends of the building. These entrances for Buildings 2 and 5 tunnels were covered with locked metal covers (Fig. 25 ).
The attics were in much better condition than would be normally expected at a 33-year-old facility because they were cleaned during the 1974 ventilation and fire protection upgrading project.
All accessible services were danp-wiped,monitored, and spray painted with an asphalt emulsion.
-.
.-. 
c.
Building 4 Only part of Building 4 ( Fig. 26) In 1965 a partition in Room 401 created rocm 401-E in which two glovebox lines were installed to sup~rt 238Pu metal production work. This area was decontaminated early in the decontamination project along with the three support areas (Fig. 27) . The gloveboxes in 401E were similar to those in Euilding 150 in that they were linked by circular connecting ports which facilitated separation.
The 16 m of gloveboxes ( Fig. 28 ) were raoved in approximatelytwo weeks.
Because the process piping was less canplicated than in other major areas such as Buildings 5
and 150, this area was the first to undergo all the steps in the decontaminationoperation and was the first to be released. TWO previous decontamination (1948 TWO previous decontamination ( , 1960 and the absence of serious plutonium-238 contamination resulted in the roans being easily decontaminated.
Room trenches were filled with concrete after decontamination to a no-swipe level using procedures described for Building 5. The walls were repainted and new linoleun was installed.
The utility tunnels for this building were not in the scope of this project since all utilities had to be preserved for operations in the other parts of the building. The tunnels, however, are not as contaminated as the Building 5 tunnels.
The process Building 3
The decontamination operation in Building 3 was confined to Room 308 and adjoining support rooms (Fig. 30) . The records search indicated that Room 308 was possibly the most highly contaminated room to be decontaminated. Plutonium-238 and 239 Pu had been processed in the room in old gloveboxes ( Fig. 31) and nunerous contamination incidents had occurred.
The decontamination approach was similar to that used in all the other buildings, except in Room 308 almost all wrk required respirators. The west wall and a portion of the ceiling plaster were highly contaminated and had to be removed. These walls and ceilings were replastered and painted.
. .
--Ic imwn detection level that could be detected using either instrument in the field was 400 dfs/min.
The PAC-7 is a small, lightweight, batteryoperated count-rate meter with an integrally connected air proportional detector (Fig. 38) . The clip-on meter module contained the meter and speaker and was connected to the main case of the instrument. by a coil cord.
The detector was an Eberline Model AC-24C attached directly to the electronics package with a Type C connector. Efficiency for alpha was approximately 50Z: active detector area was 60 CM2. The instrunent!smajor drawback was the 12.7-cM height and fixed detector which prevented using the instrument in congested areas Such as piping chases and under gloveboxes.
'IbeLudlun Fbdel 139 is a portable, battery_ operated alpha survey Instrument with a cable connected detector. lhe detector was an air propor.
tlonal detector with an 0.8 mg/cm2 aluminizedmylar window. The active area was 50 cm2 and the instrument had approximately50% efficiency.
Beta and Gamma Survey Instruments
Beta-gamma surveys were made to verify that smface radiation levels were less than 1.0 mR/h.
Levels were found to be below the detection capabilities of this counter.
Since the laboratory areas were to be released for occupancy by nonradiation workers, long-term thermoluminescent per-year occupancy factorO l'hermoluninescent dosimetry badge results showed beta-gamma radiation levels were not significantly different than natural background levels for the area.
lhe instnsnent used most frequently for betagmna surveys of building surfaces wcs the Eberline E-112B meter (Fig. 39) 
Neutron Survey Instrument
Neutron surveys were performed to measure neutron radiation levels throughout the facility. . .
-.
throughout the facility. This system was capable of measuring much lower neutron radiation levels than was the PNR-4 and results of these measurements verified that neutron levels were not significantlyabove background levels in the area.
'Phoswichn Detector
A Los Alsmos-developed phoswich (~phor sandwich) detector, 6 which consists of a NaI crystal backed by a CSI crystal, and measures lowenergy photon radiation, such as plutonium x rays, was used extensively throughout the operation to detect subsurface plutonium. The detector, electronics, and scaler were housed individually (Fig. 40) . The electronics included an aural~> per used when background noise levels permitted.
Because the phoswich is very sensitive to scattered radiation, it could not be used in an area housing plutonium gloveboxes and process equipment or in a highly contaminated area. Once contamination levels were reduced, it becae extremely useful in locating hot spots such as those in cracks or under paint on concrete floors.
Phoswich readings also helped establish worker protection requirements,because below-surface contamination levels could be estimated with some confidence. Phoswich sensitivity for painted-over plutonium is about 10,000 dis/min. Its use also assured that no painted-over high-level spot was left behind. Surfaces with contamination detectable with the phoswich were cleaned or removed. Glovebox separation areas were cleaned with a commercial spray detergent introduced into the glovebox system in a l-t, plastic spray bottle.
After cleaning, the surface was spray-painted with enamel, also Usually four last coat was 22 introduced in a spray container.
coats of enamel were applied. The applied just before the separation. Large bag-out ports were sealed by Introducing a steel plate into the box, then using a bolt to tighten the external plate onto the glovebox.
Silicon rubber was used as a sealant between the box surface and the plate.
The need to keep gloveboxes and conveyor tunnels under vacuun resulted in designing a gloveport vacuun device (Fig. 44 ) that served as an exhaust port for sections which had no connection to the process exhaust. A variac-controlledvacuun cleaner motor and a HEPA filter were used to adjust the vacuun on the box. When the box was isolated, the device then became a filtered vent for the glovebox , allowing the box to go through temperature changes during temporary storage without becoming pressurized and releasing plutoniun contamination.
Almost every glovebox had a bottcinprotuberance of one kind or another. Since working safely under a glovebox was very difficult sane protuberances were allowed to remain with the glovebox and were protected by a metal framework (Fig. 45 ) which can easily be removed when the glovebox is processed at a size reduction facility.
SILASTIC-1
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D. Plaster Walla and Ceilings
Most wall surfaces were plaster on metal lath.
Early in the project, paint remover was used to try to save the plaster, but the many steps required to apply the renover, scrape it off, check the surfaces, and then repeat this process several times made it easier and more econcxnicalto remove and replace the plaster. Paint was removed from a total of 270 m2 of wall surface and 427 m2 of plaster were removed.
A very useful contamination control aid usad while scarifying or chipping contaminated plaster and paint was a filtered vacuun cleaning system which could be~sitioned to collect chips and dust from the operation. The 200-(55-gal) drun which served as a trap was later sealed and used as the primary waste dis~sal container (Fig. 48 ). The vacuum cleaner was a ccxnmerciallyavailable, air operated, HEPA-filtered system.
VII. WASTE MANAGEMENT
Waste management aspects of the operation were directed by an onsite representative from the Laboratoryfs Waste Management Group, H-7.
" .
-. . Fig. 48 . Device used to collect plaster and paint chips.
a When practical, room trash was packaged in 0.05-m3 cardboard boxes and surveyed for retrievability in a Multiple Energy Gamma Assay System Counter* (Fig. 49 ). Nonretrievable waste totaling 7426 m3 was sent to TA-54 in plastic-lined,tarpaulin-covered trucks or Dempster Dunpster waste containers.
Waste with over 10 nCi 239Pu or 100 nCi 238pu per gram of waste was packaged and placed in approved TRU storage containers and trucked to TA-54.
Retrievable waste generated by this operation con-. sisted of 1488 m~of gloveboxes and conveyor tun nels ( Fig. 50) : 166 m3 of pipe, duct, etc. (Fig.   51 ); and 104 m3 of soil.
One hundred and two cubic meters of gloveboxes packaged in bolted metal containers were sent to TA-50-37 for future size reduction studies.
Each load of waste sent to TA-54 for dispsal or storage was acccinpaniedby a Laboratory Radio- For 241Am the decay 60-keV ganma ray is detected.
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